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Royal Observatory , Greenwich , 
1875, Nov. 12. 


Spectroscopic Observations made at the Royal Observatory, 

Greenwich. 

(Communicated by the Astronomer Royal.) 

Since tlie establishment of the new Physical Department, the 
Spectroscope has been used, as opportunity offered, for the 
determination of the motions of stars in the direction of the 
visual ray, by means of the displacement of the lines of known 
terrestrial elements in their spectra, the line usually selected 
being the bluish-green line of hydrogen, corresponding to the 
P line of the solar spectrum. Originally the comparison between 
the line of hydrogen and that in the star’s spectrum was made by 
means of a vacuum-tube placed within the tube of the Equatoreal, 
and at a distance of either 2 feet or 4 feet from the slit of the 
spectroscope, the vacuum-tube being carefully adjusted to pass 
through the axis of the cone of rays from the object-glass, and 
at right angles to it; the observation was made with the tube 
parallel to the slit of the spectroscope in some cases, and at 
right angles to it in others. A convex cylindrical lens has 
sometimes been used in front of the slit, to give greater breadth 
to the star’s spectrum, though the cylindricality of the prisms 
themselves has usually been found sufficient for this purpose. 

On 1874, August 24, two concave lenses, placed side by side, 
were substituted for the single concave lens in the collimator- 
telescope, so that the rays which returned through the col¬ 
limator to the eye of the observer (after reflection from the las- 
prism of the train used) passed through a different concave lens 
from that on which the incident-pencil fell. The results obtained 
with this arrangement appeared to be affected by a systematic 
error, and in consequence of this the original plan was reverted 
to on 1875, March 4. Suspicion being thus thrown on the 
method of comparison adopted (in which a narrow strip of the 
object-glass was used for the rays from the vacuum-tube and the 
rest for the rays from the star) it was abandoned, and an actual 
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image of the comparison-light formed on the slit immediately 
above and below that of the star, by means of two comparison- 
prisms in connection with a collimating lens, great care being 
taken that the cone of rays filled the whole object-glass. This 
method has been nsed regularly since 1875, May 3 1 ? the position 
of the image of the comparison-light on the slit having been in 
every case carefully adjusted before the observation. Originally 
the relative displacement of the star line was measured by means 
of the slow-motion screw acting on the train of prisms, the line 
being brought up to a fixed point in the field of view; but on 
account of the uncertainty of this method, arising from loss of 
time in the action of the screw (though care was taken that the 
weight of the prisms always acted in the same direction), a new 
micrometer was applied on 1874, November 27, and has been 
used regularly since that date. 

Besides the micrometer measures, the displacement of the 
star line has also been estimated in terms of the width of the 
comparison line of hydrogen, the width of the slit being also 
noted, and the displacement in wave-length inferred from micro¬ 
meter measures of the width of the hydrogen line under similar 
conditions. The width of the slit has been varied as much as 
possible, in order to make these estimates independent of any 
bias from previous results. With a view to the elimination of 
systematic errors as far as possible, the dispersive power has been 
varied as much as circumstances would allow. For a disper¬ 
sive power of two prisms, the train used consists of two half¬ 
prisms, the second of which is silvered on the back, so as to 
reflect the rays directly back through the collimator, where they 
are viewed by means of a diagonal prism placed close to and 
on one side of the slit. The magnifying power used in this case 
was 37. The dispersive powers of i-J-, 2J, and 3^ prisms are 
given by a train commencing with a half-prism, followed by 
one or more whole prisms, the spectrum being viewed by a second 
telescope, as in ordinary spectroscopes. The small telescope has 
a magnifying power of 19. All the prisms are compound. 

Whenever practicable, the star line has been compared 
directly with the H /3 line, and the relative displacement esti¬ 
mated. Where this could not be done, the star line was bisected 
by the pointer (or thick cross-wires), and the H /3 line then 
compared directly with the pointer before the micrometer screw 
was touched. The observation being necessarily made in a dark 
field, it was sometimes very difficult to see the pointer and star 
line distinctly together, and some of the measures are conse¬ 
quently very discordant, especially where the star line is broad 
and nebulous, as in the case of Allair, the observations of which 
star are entitled to very little weight. 

The measures since 1875, May 31, are the most reliable, the 
mode of comparison being apparently free from any possible 
systematic error, except what might arise from the lines being 
“ winged*’ through fault in the surfaces of the prisms, a 
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Nov. 1875. at the Jioyal Observatory , Greenwich 

clefect which would affect a bright line, and an absorption or 
clark line, differently. If practicable, it would be desirable 
£0 compare the star line with the absorption line of hydrogen, 
jas seen on a continuous spectrum. 

Since 1875, May 31, the astigmatism produced by the prisms 
has been corrected by a convex cylindrical lens, placed within 
the collimator, and near the slit, a convex cylindrical lens 
being also used in front of the slit to give breadth to the star 
spectrum. 

The concluded motions given in the following table have 
been inferred from the observed displacements, after correcting 
for the Earth’s motion, resolved in the direction of the star; 
the method used being the same as that adopted by Mr. Huggins 
in his researches on stellar motions. The velocity of light is 
taken as 185,000 miles a second. 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 



1875MNRAS..36...27. 


30 The Astronomer Royal , Spectroscopic Observations xxxvi. i, 


g 

o 

o 

m 

A 

a 

a 

02 

a 

a 

M 

3 


U 1 

a 

o 

s 

£ 

p 

H 


ft 

03 

ft 

O 

a 

ft 

© 

a 

a 

CO 

ft 

I 


LO 

t>. 

CO 


§ 


© 

a 

ft 

CD 


a 

£ 

o 


c3 

£ 

© 

a 


o 

© 

. JH 

P 

a 

M 


a 

a 


o 

a 

O 

a 

ft 

ft 

c 3 


2 I 


a 

o 


© 

-u 

o 

a 

© 

ft 


a 

60 

ft 

oo 

M a 
a g 

i 8 

is ^ 

© i§ 
ft a 
© 

2 
a 

33 £ 

m 

© .3 

l ~~j © 

ft a 

s 7, 

’g >° 

SP rrt 
© © 
ft •+-? 



»—1 
r-H 

CQ. 

w . 


a 

0 

m 

M 

© 

© § 
ft ft 

ft 

a 

a 

c 3 

> 

-a 1—1 

a 

ft 

a 

© 

P 3 

© 

.9 

1—1 

a 

a 

-a 

rn 

- a 
a a 

0 -a 
ft © 

+2) 

© © 

© rj 
© 77 

» l“l 

■—s Cj_1 

© 

9 

1 » 

a 

ft 3 

a 

g 

§ 

-a 

© 

© 

_a 


© 

02 

O 

ft 


© 

> 

-a 

o 

fc' 


© © 
c 3 rJl 


7 ft 


© 

a ^ 
© © 

ft£ 

© 

a a 
© o 


ft 

o 

60 


60 

a 


© 

W 


P 


ft 

O 

O 

60 

a 

o 


a 
o 
02 
• pH 

a 

a 

I" 

o 


.ai -a 


I M 

p P 


a 

o 

02 

1 

ft 

2 
o 
© 


p 


ft 

© 

© 

ft 

_a 

4 P 

‘a 

ft 

tf 


'a 

a 

o 


I 


ft 

© 

> 

4 P 

o 

a 

ft 

a 

a 


a 

o 

i—i 

a 

ft 


I 

ft 

ft 

m 


ft 

a 

a 

ft 

a 

s 

ft 


a 

o 

02 

a 

a 

f 

© 


a 

02 g 

«H S 

o £ 

ft 07 

oH 




ft 


r>. <1 
ft ft 


I i 


vo ft rj- vo Ov N ft ft 

d t-t M VO CO ft CO Cl 

I I I I I I 1 ! 


ft o ON 


CO 

a 

<1 

, v/2 <D 

+ g sa 

w 3 a 

■a © 

|§ 

O 

1—1 

1 

M 

I 

Os 

1 

ot 

1 

d- 

1 

1 

CO 

1 

rt* 

1 

CO 

1 

m 

1 

VO 

1 

Cl 

I 

H 

02 

-a 

0 

O O 













a 

a 













0 

© 














m 

§ 

a 

H 

a 

»~r 

CO 

Earth’s 
Motion 
in miles 
per second, 


N 

+ 

rh 

+ 

10 

+ 

N 

1 

w 

I 

0 

1 

M 

+ 

+ 3 

CO 

+ 

-h 

+ 

O 

a 

1 














10 

«H *5 

0 a 

0.23 









Hoi 


H© 

H© 


00 





W 

Cl 

W 

Cl 

*-k 


Cl 

CO 


M 

f-V 















-a 















a 

o 

% 

m 

a 

_o 

i 

© 

02 

ft 

o 

© 

H 


b 

£ 

s 

^2 

o 


1 

p 


d o 
£ & 


o 


o 


s’ d g N a' a 



co 

>-* 10 

VO 

00 Cl 

M Cl 

M M 

Cl 

M 

>> 

r-H 

tub 

© 

a 



& 

a 

a 


a 

K> 

<1 

t -3 


Ho 



VO 



r>. 


r>. 



00 


00 




C\ 

01 


m O 
CO CO 

tub 

-3 


co 


ft 

© 

02 


Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 




ijrov. 1875. at the Royal Observatory, Greenwich. 




-S 


& 


p 

.2 

*43 

c 3 

k 

3 

02 

rO 

o 


© 

ISJ 

c6 

rP 

■a 

p 

o 

pp 


g 

80 

^3 


© 

© 


p- 

-U 

«2 

a 

© 

P 

© 

O 

p 


B 

©3 

nd 

* r-i 

02 

© 

n 

•+3 

02 

to 

p 

P 

-P 

ap 

cp 

n 

o3 

! ri 

m 

© 

P 

£ 

S-t 
• !—• 

c3 

O 

0 

be 

P 

Tj 

© 

?-i 

© 

P 

.2 

p 

• rH 

bJD 

$ 

0 

•4 

ce 

a 

0 

0 

‘-P 

k 

3 

U2 

p 

• M 

■5 

% 


P 

k 

m 


O 

P 


p 

© 

© 

02 


© 

£ 

©5 

o 

p 

n 

o 3 


© 

P 


T3 

03 

o 


T5 

© 

cp 

© 

nj 


P P 
•p o 
ep .2 

© ^ 

.5 & 


<72 ^ 

© 
© 
U 

<3 ^ 

£ M 
P 
O 

Ti ©3 

p .3 

o 


d 

H 

1 


^ P 


©3 

P 

© 

P3 


o 

a 


CC 

O 


£ 

© 


P 

o 


p & p 


p 

o 


^6 

=in 

ks 

f-i 

p 

Hi 

.8 8 § 

‘£ 

p 

H 

r d 

©3 

P 

£-1 

© 

k 

© 

P 

a 

8 

+3 

O 

hJ^ H 

1 ? a 
-2 8 

a 

0 

© 

©3 

rP 

P 

.O 

• 1-1 

43 

a 

jd 

P 

© 

f-i 

3 © c3 ©3 

© 

p-i 

•4-3 

• r-i 

£3 

M 

£ 

• 1—4 

nd 

S- g 

"P 

cm 

0 

© 

GO 

P 

t—i 

s s 

© 

O 

P 

Ck 

m 


VO 

• <s> 

rb 

10 

vO 

rb 10 

M 


04 

00 

I 

ON 


tO 


04 

04 

00 

J>. ot 

l 

VO 

2-0 

Hi 

<% 

\ 

+ 

+ 

1 

1 

+ 

1 + 

'' 

1 

1 

5 J 


VO 


31 


p 

o 

03 

*a 

c3 

H 

a 

o 


p 

© 

p 

02 

© 

P 


hO 

P 


© 

N 

P 

w 


p 

© 

r d 


O 

© 


g 

© 

P 

© 

k 


P 

o 

I— I 

i 


Ti 

p 

c 3 


1 4 

H 

P-4 . 

p ^ 
02 r O 


© 

P 


P 

o 


Hi Q 


M t>» VO 
M M CO 


rb 

VO 

00 

ct 

OO 

vo 

V-4 

Tb 

04 


♦—4 


ON 

^0 


ON 

HH 

J>. 

VO 

O 

to 

0 

00 


04 

00 

vo 

04 

x>< 

1-4 


04 

1-4 



»-t 


1—1 






t-i 





1 

+ 

+ 

1 

I 

4' 

1 

+ 

1 

1 

1 

1 

+ 

I 

i 

1 

rb 


20 


rb 

CO 


04 

04 

CO 

0 

OO 

to 

to 

rb 

ON 











w 


1-4 

1-4 

4 —i 


+ 

+ 

+ 

1 

I 

1 

+ 

+ 

+ 

T 

+ 

+ 

+ 

1 

1 

1 









Hn 

Hn 

kN 



He* 

Hoi 

Hoi 

04 





M 

M 

CS 

M 

M 

04 

04 

04 

HH 

l-l 


d 

d 

d 

d 













£ 


& 


a 


a‘ 


N 



S' 

£ 

g 

M. 


VO 

vO 

M 

vo 

00 

M 

ON 

M 



0 

*b 


On 

rb 

0 



IH 



M 

04 

to 

CO 


rO 



M 


CO 

be 

be 


© 

& 





kb 


> 

© 


fijb 


p 

p 


•3 






r-< 


0 

© 

'p 

p 



*5 


t-» 

kj 





<1 


ft 

p 

ks 

<; 



Tb 

00 


rb 

OO 


10 

00 


Tb 

00 


CO 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 



1875MNRAS..36...27. 


32 The Astronomer Royal, Spectroscopic Observations xxxyi. i, 


<54 

8 

8 


fl 

« 

O 

O 

m 

TO 


S’ 


fl 

w 

dJ 

TO 

fl 

O 

H 

5 ?; 


1 

i 


f 


o 

a 


H3 

© 

fl 

03 

Tj 


CD 

+4 

o 

fl 

<0 

fl 


fl 

© 

& 

£ 

w 


p 

o 


e9 

P4 

a 

o 

o 

■s 

2 

S 


rfl 

1 


§ 

fl 

+5 

2 fl 

fl 


S' 

TO TO 


fl 

a 

4-3 


oo 

VO 


. 8 * 

2! 

8 

CQ. 


4-4 

fl 


o 

© 

P 4 

TO 


O 

U-J 




►fl 

4-1 

t3 


fl 

o 

&D 

fl 

o 


a 

TO 


tJ 

fl 

o 


g -3 

S^g 

< 4-4 rP 

fl 

rfl ^ 

fcD 44 


•S O 


Ov 

N 

CO 

i i 


■§ 

fl 

o 

1 


-O 

O 


S 


2 

o 

r fl 


T3 

fl 

a 

o' 

rH 

rO 

Po 

n 3 

a 

rfl 

© 

fl 

'rfl 

fl 

S 

TO 


fl 

Pfl 

fl 

© 

bfl 

o 

a 

tJ 

flv 

rfl 

© 

rfl 

4-4 

«f4 

O 

© 

<fl 


T3 

© 

fl 

© 

fl 

O 

PO 

fl 


fl 

© 


fl 

a 


© 

fl 

fl 

t? 


fl 

.2 

44 

g 

© 

co 

o 


o 

© 


.fl m 


© 

£ 

4-4 

fl 

© 

fl 

;fl 

a 

a 


Ox 00 

o 00 

*-4 

I I 


TO 02 




Eh 

fc 

M 

CE 

fl 

g 

TO 

fl 

O 

TO 

o 

fl 

o 

a 


r S<p 
a © 

g s 
o S 


JB » 'rt 
fl g-S o 

fills 

(3 O " a 

u* 


o.; 


N Ov vo 

►4 

1 I I 


« M f* 

M 

I + + 


N N O* 


vr> 

c* 


N 

I 


N 


9 - 


N 


VO C* 
0 \ CO 
C* 


to 

a\ 


I I I I 


to 


to 

to 


rj- to CO CO CO 

^ HH *-l M 

+ +■+ + +■+ + 


N N N N N N 


Pn 


. Q . O O 


> 

s 

o 

M. 

M. 

g 

& 

£ 

** 

8 

is 

is 

a 

o 


rf- 

M 

n' 

N 

•** 

M 

00 

M 

O ' W 
N co 

M 

rj- 

Cv 

o 

o> 

•g 

Dec. 


1 

S 

ft 

fl 

a 

Hi 


© 

PH 

1 



Q 



VO 

Tj- 

Js, 

VO 







00 

•i 


CO 

00 

m 

00 

H 







© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 




Kov. 1875. 


© 


© 

£ 


the Roijal Observatory, Greenwich, 


£ 

rO 


a 


(0 

I 

03 

© 

a 

« 

o 

a 


4 J 

Pi 

<0 

nd 


a! 

© 

Pi 

© 

a 


a 

© 

to 

o 


© 

© 

to 

o 


a 

© 

© 

CQ 

-PJ 

o 

a 

© 

a 


a 

© 

tD 

o 

Td 

to 


Jr ■* 


T t 

a 

c3 

© 

a 


02 


8 

I 

£5 


r zi 

a . 

a >—j 
© -J 3 

a ps 

*4 

CQ 


O 

CO 


3 


I 

I 

ft* 


o 

+3 

a 


Q e«_ 

a 

!T2 ^ 

^ a 

s- o 

a r a 

-+->_. 

CQ ^ 
a 
a 

^ g 

-2?a 

CQ .T2 

a-tf 

53 a 
b.2 
§13 

©.2 

5 P» 

2 

M 


o 


§ 

£ 


o S 


.0 

I 

j£ 

fc> 


m 


c* 

o 


CO 


H 


a 

'S 

a 

r cl 

a 

a 

*3 

o 

rS 

t? 

© 

t> . 

T 3 & 

a m 

a +3 
« © 

I S’ 

Hd 


3 

© 

02 


$ 

8 

a 

a 


-e 

a a 

-M 

m 


CO 


I I 


o o 

M- -d* 

I I 


% s 

I I 


c< 

VO 


CO 


*0 

VO 


* 

I 


on 

M 

Ml 

I 


t}- to 
m *-* 

+ + 


VO 

w 

+ 


° « 
M ►* 

+ + 


N 


O 

+ 


O ON 

M 

+ + 


or 










& 

d 

is 

£ 

a 


M. 

a 

a 




vo Ot 

O 

O 

►-< 

1-4 

H 4 

to 


to 

M 


ro 

CO 

t~l 


►H 

c* 

r 4 

•1 

c 3 

a 

1 

6* 

a 

0 

a 

a 

t ”3 


>> 

pH 

a 

Hs 

© 

a 

a 

1-0 

10 

10 

10 


to 

to 



to 

jt"> 




t". 




t~-. 

CO 

00 

00 


CO 

CO 



CO 

w 

M 



M 

M 



1“4 


c 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 



Motions of Stabs in Miles per Second ( concluded ). 


34 


3 

<§• 


J'S 

02 d 

oj 

fl-g 

.SH 

o 

a 

*© 'a 

II 

•3 ar 
d c8 
8,® 


Spectroscopic Observations at 


a 

© 

50 

*P 



d 

Pi 

o 

CO 


a 

*p 


o 

d 


© 

P 


© 

a 


© 

o 


r-i 

© 


P 3 

a 

4-3 

© 

© 


M 




+5 

CO 

•a 

4-3 

a 

© 

a 

tH 

ci 

n© 

. 

a 

*© 

a 

ft 

d 

• r-l 

o 

© 

© 

co 


© 

1—4 



r © 


'P 

£ 


d 

© 

a 

© 


CO 



© 

a 

443 

o 


i3 



a a 

*08 'd 

PH PH 


vo Os 
M 00 


v© 

Ci 


•H- 

lO 


1 + 




> 

© 

00 

.Q 

O 


a a 


a 

o 


d 

PH 

a 

© 

© 

4-3 

© 

CD 

d 


P 

© 

H© 


-P 

d 

rP 

£ 

© 

a 

o 

co 

© 

d 


02 


d 

o 

CO 

• p—i 

H 

d 

P 


T© 

a 


& 

^ M o 

« 00 00 


d d 

o © 

m co 

’P ’P 

d d 

P P 

a a 


h© 

d 

w 


00 CO 

•^d* co 


& 

rQ 

*53 

d 

© 


© 

d 


+ I I 


oo o CO w »-» 
m t>. m co ci 

+ 1111 


XXXVI. I, 




4-3 

d 

© 

03 


M 

d 

© 

d 


© 

d 


* 

d 

n© 

03 

d 

d 

r d 

d 

O 

S-l 

■P 

© 

d 


a a 

o o 

CO CO 

‘p *p 

d d 
P Pi 

a a 


© © 


. ^ pH 

3 ^ % 

d d 

PH M 


02 


& 

Ph 

5$ 


Tf* io o 

!-• W 
1 1 1 


O VO 
Ci VO 


CO _.!■/) r-J 

43 giJO 

CO 


4 

4 


11 

M 

Oi 

M 


f-i 43 a & 
d O " c® 

+ 

+ 

I 1 

1 

+ 

+ 

7 

7 

1 

a 










*i=i 52 

° a 

Ci 

H4 

M M 

He* 

w 


He* 

CJ 

H<N 

M 

H<N 

M 

i-t 


d 

o 

’43 

I 

© 

co 

•§ 

*S 


rd 

feh 


a 

© 

© 

CO 

© 

a 

© 

CO 

© 

Ph 

a 

co 

d 

© 

a 


© 

i> 

• r-l 
• 4-3 
© 
© 
Pi 
CO 
© 
PH 

Jj 

d 

d 


a© 

d 

c3 


p-i 

rP 

O 


n© P 

•1-4 <+4 

o 

h© © 
d m 


© 

3 


a Fd 

d ^ 
© p g 

s g 
© 

£ ° 

s 

d ^ 

S d 

.& g 
oo a 

CO 

g © 
d fi 

g H 

© 

-a 

H 


«s 

ft 


io 


CV 

m Ci 

O 

Os 

CJ 

M 

w 

co 

CO 

N 

© 

d 

P? 

"a 

hj 

to 

"a 

&b 

< 


>? 

d 

Ho 

VO 


»o 



to 







00 


00' 



00 


a 

<1 


o 

CO 


Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ at University of North Dakota on June 6, 2015 




33 


ICM I 

l^kov. 1875. tho Royal Observatory, Greenwich , 

[w[ 

The following measures of lines in the spectra of Alclebaran , 
Virginis, and Mars, have been made by Mr. Maunder with the 
'Sold star spectroscope, which has a single large prism of flint of 
~6q°. 

Dabk Lines in Siellae Spectra, 

Small Star Spectroscope. 

The Wave-lengths are inferred from measurements of the principal Fraunhofer 
lines, made on 1875, April 7, combined with measures of the bright lines 
of certain elements given below. 


Alclebaran. 

1874, Nov. 24. 


Micrometer. 

Rev. 

Intensity. 

Wave-length. 

Tenth-metres. 

Elements. 

49-227 

4 

589° 

Sodium. 

48*308 

2 

5S40 


46-980 

2 

5755 

Iron. 

44708 

1 

5575 

Iron. 

40-984 

2 

5440 

Iron. 

39 -I 5 S 

2 

5340 

Iron. 

3 8 749 

3 

5320 

Iron. 

37 -S 95 

4 

5280 

Iron. 


1874, Dec. 2. 


Micrometer, 

Rev. 

Intensity. 

Wave-length. 

Tenth-metres. 

Elements. 

37-373 


5170 

Magnesium, 

32789 


4990 

Air. 

59737 


0 

j>- 

00 

\r\ 

Sodium, 


1874, Dec. 2. 



Measures of Bright Lines from Spectra of Elements, fo$ comparison, 
made at the same time as above. 


Micrometer. 

Rev, 

Assumed Wave-length. 
Tenth-metres. 

Elements. 

15-544 

4480 

Magnesium, 

29-253 

4861 

Hydrogen H j 3 . 

36-935 

5167 

Magnesium (& 4 ). 

37-267 

5183 

Magnesium (&,). 

32-815 

5°°5 

Air. 

50-872 

5892 

Sodium (D). 

assumed Wave-lengths are taken from Watts Index of Spectra, 


Micrometer A used throughout. 

C 2 
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Spectroscopic Observations 


xxxvi, i. 


5 Virginis. 

1875, April 13. 

This Spectrum is crossed by seven dark bands which shade off on the red side, 
and have the appearance of being composed of a number of fine lines. 
The bands are numbered from the red, 


3STo. of Band. 

Micrometer. 

Rev. 

Wave-length. 

Tenth-metres. 

Remarks. 

I. 

... 

... Too faint to measure. 

II. 

... 

... Too faint to measure. 

III. 

27-939 

5420 Sharp edge (on the violet side). 

IV. 1st edge 

3P690 

5255 


2nd edge 

32-646 

5210 Very black. 

V. Sharp edge 

38-446 

4960 Edge on the violet side. 

YI. Sharp edge 

44*204 

4790 Edge on the violet side. Band faint, 

YII, 

... 

... Too faint to measure. 


Assumed Wave-length. 
Tenth-metres. 


Ha 

irooo 

65621 From vacuum tube for compa 

Hto 

4 X 719 

4861 j rison. 



Micrometer B used throughout. 



Dark Lines in Spectrum of Mars. 


Small Star Spectroscope. 




1875, My 1. 


Micrometer, 

Wave-length. 

Elements. 

Remarks. 

10-263 

6560 

Hydrogen 

C line. 

11-158 

6465 

Calcium 


13742 

6257 

Iron 


14225 

6217 

Titanium 


15052 

„ 6153 

Sodium or Air. 


18-210 

5940 

Air 

Very dark line. 

18*506 

5923 

Air 

Dark line. 

18*840 

5900 

Sodium 

D t line. 

18*904 

589s 

Sodium 

D 2 line. 

19782 

5835 


Dark line. 

23*274 

5625 

Iron 


24-475 

5560 

Air 


25715 

5495 

Iron or Air 


29-282 

5337 

Iron 


29-927 

5305 

Iron 
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at the Royal Observatory , Greenwich. 


Ubv. 1875. 


■Wave-length. 

5270 

5 2 3 ° 

5205 

5183 

5170 

5*65 


Elements. 

Iron 

Iron 

Chromium 

Magnesium 

Magnesium 

Magnesium 


Remarks. 


b l line. 
b 2 line. 
bt line. 


Micrometer. 

30-610 

31*484 

31'945 
32*503 
32*802 
32*922 


Micrometer 33 used throughout. 

Image tremulous. 

The part of the Spectrum, lying southwards from its centre, for one-third of 
the breadth of the Spectrum was much fainter than the rest. The slit was 
narrow, and lay north and south. 


Besides observations of prominences, the following measures 
of the widths of some of the Fraunhofer lines have been made 
by Mr. Christie with the powerful spectroscope which Mr. Spot- 
tiswoode kindly lent during the adjustment of the Observatory 
spectroscope. 

Measures op the Width op Fraunhofer Lines. 

Taken with the Spottiswoode Spectroscope. 


1875, September 16. 


Line. 

Measured 

Width. 

Wave-length 
corresponding 
to 1 Rev. 

"Width in Kemarks. 

Wavelength. 


Lev. 

Tenth-metreS. 

Tenth-metres. 

0 

0*167 

6*38 

1*065 


Di 

0077 

4 - 3 I 

0332] 

I D 2 was to the eye broader and more 


o*ii6 

4*31 

0*500 j 

1 nebulous than I), 

h 

0*057 

29I 

0*166' 

1 b x seemed a thin line in the middle 

Haze 

0-533 

2*91 

i* 55 i ^ 

1 of a haze. 

h 

0*220 

2*91 

0-640 


h 

0*068 

2*91 

0198 

Two lines: a black line on tbe re 



side, and a faint nebulous line 
the blue. 



K 

0*200 

2*91 

0582 


F 

0-518 

2*t9 

i*i 34 



Width of Slit - 0*001 inch. 


Roynl Ob&ermtdry, Greenwich, 
1 871, tfoiu 12. 
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